We examine how the geographical proximity to a microfinance bank affects the use of bank accounts by low-income households. We study the expansion of the branch network of ProCredit banks in South-East Europe between 2006 and 2010. The analysis is based on household-level survey data and bank-branch location data which are matched on geographic coordinates. We control for trends in local economic activity with data on night light intensity. We report three main findings: First, ProCredit opens branches in areas with a large share of low-income households. Second, in locations where ProCredit opens a new branch the share of banked households increases more than in locations where it does not open a new branch. Third, the impact of a new ProCredit branch on the use of bank accounts is stronger among low-and middle-income households than among high-income households. Our results suggest that microfinance banks promote financial inclusion even in emerging markets which are well served by ordinary retail banks.
Introduction
Financial services for the poor are increasingly provided by commercially orientated, deposit taking microfinance banks. Among the 526 largest microfinance institutions worldwide, 72 percent are regulated deposit taking institutions and 51 percent are profit seeking companies. 1 The role of commercial microfinance banks is especially important in emerging economies. In Eastern Europe and Central Asia, for example, 91 percent of the 102 large microfinance providers are regulated while 66 percent are profit seeking.
International donors and development banks support commercial microfinance banks through subsidized credit lines and equity participation. This support is rationalized by the conjecture that microfinance banks offer financial services to households which are not served by "ordinary" retail banks. In emerging economies, however, retail banks with large branch networks often provide a broad coverage of financial services across the country. For example in Albania, a country with a population of 2.8 million, the largest retail bank boasted 102 branches in 2010. The widespread access to ordinary retail bank branches gives rise to the question whether public funding of microfinance banks is warranted in emerging economies.
In this paper we examine how the geographical proximity to a microfinance bank affects the use of bank accounts by low-income households in South-East Europe. Our analysis is based on four countries in which the major microfinance bank in the region -ProCredit - constitute the pre-treatment observations while households surveyed in 2010 constitute the post-treatment observations. Third, we conduct subsample analyses in order to study whether the estimated difference-in-difference effect is larger for low-income households compared to high-income households (composition effect).
Our results suggest that ProCredit Bank has contributed significantly to the financial inclusion of low-income households in South-East Europe. First, we find that ProCredit is Emerging Europe is an ideal region to study the impact of commercial microfinance banks on household access to finance. First, despite substantial economic growth over the last decade the use of financial services is still low in the region. In the four countries covered by our analysis the use of bank accounts varied between 18% and 55% of households in 2006.
By comparison similar survey data shows that in Western Europe more than 95% of all households hold bank accounts (Beck and Brown, 2011) . Second, between 2006 and 2010 the number of bank branches and the share of households with bank accounts increased substantially in all four countries. Third, in this region we can examine the additional effect of a microfinance bank (ProCredit) on access to finance, controlling for the presence of retail banks.
From a policy perspective, emerging Europe provides a highly relevant setting to study the potential benefits of public financial support to commercial microfinance banks. This region has seen considerable foreign direct investment in the retail banking sector over the past decade (see e.g. Claeys and Hainz, 2007) . Today, international banking groups (e.g.
Raiffeisen International, UniCredit) maintain retail bank networks throughout the region. This raises the question whether public investment in the banking sector, e.g. by supporting microfinance banks, is necessary in these markets. If the retail networks of international banking groups provide similar banking services as microfinance banks, then public support of the latter is hardly warranted.
Our paper is related to the empirical literature which explores how the structure of the banking sector affects household access to finance in developing and emerging economies.
2 Allen et al. (2013) In the broader context of bank-ownership, bank orientation and access to finance, Beck et al. (2007) use cross-country aggregate data on branch penetration and number of bank accounts to document that government and foreign ownership of banks is negatively associated with access to finance. Also, examining cross-country information on product terms of large banks, Beck et al. (2008) find that barriers for bank customers are higher where banking systems are predominantly government-owned and lower where there is more foreign bank participation. Allen et al. (2012) study household-level data for 123 countries and provide evidence that the use of financial services, especially among low-income households, is strongly related to the costs of banking services and the geographical proximity to financial service providers. They find that the perceived availability of financial services is positively related to state-ownership and negatively related to foreign-ownership in the banking sector. Beck and Brown (2013) provide evidence that in emerging Europe financially opaque households (households without formal income sources and pledgable assets) are at a relative disadvantage in credit markets dominated by foreign banks. We contribute to this literature by documenting how the business models of banks, i.e. a focus on serving low-income households by microfinance banks, affects financial inclusion in emerging markets.
We also contribute to the ongoing debate on the mission drift of commercial microfinance institutions (see Brown et al. (2012) for an overview of this literature). Examining incomestatement and loan portfolio data for 124 of the largest microfinance institutions worldwide for the period 1999 -2002 , Cull et al. (2007 find some evidence for a mission drift: Larger and more profitable microfinance institutions have higher average loan sizes and serve a lower share of female clients. Mersland and Strøm (2010) examine data for 379 microfinance institutions from 74 countries over the period [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] and also find some evidence for a mission drift: More profitable institutions display higher average loan sizes. Their findings suggest, however, that mission drift may be contained if commercial microfinance providers become more cost-efficient. We contribute to this literature by providing household-level evidence (as opposed to bank-level evidence) on how commercial microfinance banks affect access to savings services (as opposed to loan take up). Moreover, rather comparing the outreach of commercial microfinance banks to that of non-profit microfinance institutions, we compare their outreach to that of ordinary retail banks. In our view, this is the more relevant comparison for policy makers deciding on whether to support commercial microfinance banks, especially in emerging economies.
The remainder of this paper is organized as follows. In section 2, we present a model of household deposit and bank location decisions and derive hypotheses for our empirical analysis. Section 3 describes the institutional setting. Section 4 presents our data and methodology. Section 5 presents our results and section 6 concludes.
Model and hypotheses
In this section we develop our empirical hypotheses based on a model which explores the choice of households with different wealth levels to open bank accounts. Our model is related to that of Mulligan and Sala-i-Martin (2000) who study the extensive margin of holding bank deposits as opposed to cash money. We extend their framework to model the choice of (heterogeneous) banks to open branches, depending on the expected number of clients and competition in a region.
Model set up
Households There are two banks in the economy: a Microfinance Bank (MFB) and a Retail Bank (RB).
Both banks choose which regions l to locate branches in. We assume for simplicity that each bank type j has fixed costs of running a branch in a region j β and earns a fixed income per client served j π .
In this model the decision of a microfinance bank to open a branch in a region depends on the number of clients it expects to serve. The number of expected clients of the microfinance bank is hereby dependent on (i) the number of households in the region and the wealth distribution across these households, (ii) the relative costs and benefits for households of an account with the microfinance bank as opposed to the retail bank and (iii) whether the regional bank also opens a branch in the region.
We assume that the decisions of banks and households take place in two steps: First, the microfinance bank and the retail bank decide simultaneously in which regions they open branches. Second, given the available bank branches in their region, households decide whether to open an account. In the following we solve the model by backward induction.
Household deposit decisions
Consider a region l in which at least one bank has opened a branch. When deciding on whether to open an account at bank j households weigh the anticipated benefits of the account against the fixed cost of opening it.
denotes the minimum level of assets required for a household i to yield a positive return from opening an account at bank j:
We assume that the costs of opening a bank account are lower at the microfinance bank than at the retail bank. MFB RB ϕ ϕ < . Lower costs may be related to lower fees, lower minimum balances for deposit accounts, less complicated procedures or lower "cultural barriers"
between bank staff and households. We further assume that the return per unit wealth is higher at the retail bank than at the microfinance bank: not open a bank account, no matter which bank opens a branch in their region.
• Type 2 households have wealth levels:
These households only open an account if there is a branch of the microfinance bank in their region.
• Type 3 households have moderate wealth levels:
households will open an account if either of the banks has a branch in their region, but prefer an account at the microfinance bank.
• Type 4 are households with the highest wealth levels:
households will open an account if either of the banks has a branch in their region, but prefer the retail bank.
Location decision and profits of banks
The decision to open a branch in a region is determined by the number of potential clients and the fixed costs of opening a branch. As each bank type j has fixed costs of running a branch j β and earns a fixed income per client j π the number of clients required for a branch of bank j in region l to break even must exceed if the retail bank is in the region if the retail bank is not in the region
The number of clients served by the retail bank is given by:
[4]
( ) ( ) • If both banks enter a region the microfinance bank earns
• If the microfinance bank enters but the retail bank does not then the microfinance bank earns 2 3 4
n δ δ δ π β while the retail bank earns 0.
• If the microfinance bank does not enter but the retail bank does then the microfinance bank earns 0 while the retail bank earns
Model results
Given the income and cost structure of each bank type ( , Aggregate use of bank accounts: If in addition to a retail bank a microfinance bank has a branch in a region, then the number of households which have a bank account is higher than in regions where there is no microfinance branch. The additional account holders will be characterized by low levels of wealth (Type 2).
Empirical hypotheses
As we discuss in detail in section 3, our empirical analysis studies the expansion of the 
Institutional background
At the heart of our analysis is the expansion of the branch network of the ProCredit banks in four countries of South-East Europe: Albania, Bulgaria, Macedonia and Serbia. ProCredit group consists of 21 commercial microfinance banks in emerging and developing countries in Eastern Europe, Latin America and Africa. 5 All ProCredit banks operate under a local banking license and are regulated by the local banking supervisory agency. ProCredit Holding which holds a controlling stake in all ProCredit banks is owned by a mix of private and public shareholders. 6 The aim of ProCredit is to offer a wide range of banking services to small and medium enterprises as well as to low-and middle-income savers. As a consequence, besides small business loans ProCredit considers deposit facilities to be the most important of its core products. ProCredit views its business model as one of "socially responsible banking that seeks to be transparent, efficient and profitable on a sustainable basis".
We The LITS survey provides information on household composition, housing, income and expenses as well as the use of services (including financial services). For one randomly selected adult household member the survey also provides information on attitudes and values as well as the personal work history, education and entrepreneurial activity. 10 Appendix 2 provides the definitions of all variables which we employ in our analysis, while Appendix 3 provides summary statistics of these variables by survey wave.
Use of bank accounts and household characteristics
The main dependent variable in our empirical analyses is Account which indicates whether any member of the household has a bank account. household. These indicators account for differences in the transaction costs of using a bank account, but also may be related to economic activity and household income.
Proximity to bank branches
For the four countries in our sample the LITS data provides information on the village / municipality in which each PSU is located. We obtain the geographical coordinates of each PSU using Google maps. We also obtain geographical information on the branch network of (2010). We use distance thresholds as opposed to continuous measures of travel distance in 13 We have information on the number of all bank branches in each country in 2012 only and therefore base our ranking of banks in terms of the size of their branch networks on these numbers (see Appendix 1). We resort to including five major retail banks from among the ten largest retail banks in each country because historical branch opening or location information is not available for all banks. For Macedonia, we resort to the largest three retail banks because they already cover around 50% of the bank branches in the country. 14 See https://www.alexandria.unisg.ch/publications/citation/Martin_Brown/220936.
order to capture the idea that the fixed costs of opening a bank account depend on whether a household is within walking, cycling or local public transport distance of a bank branch or not. We employ a five-kilometer threshold as previous research suggest that even corporate clients typically bank with financial institutions that are within this narrow radius (Petersen and Rajan, 2002; Degryse and Ongena, 2005) . As a robustness test we employ a higher travel distance cut-off (10km).
[Insert Table 2 here] Table 2 Table 2 shows that among these 100 PSUs 54 are close to ProCredit in 2010, while 46 remain distant from ProCredit. The comparison of the households in these two sets of PSUs allows us to estimate the additional effect of ProCredit on households' use of bank accounts even if these households have already access to at least one retail bank.
As shown in also not served in 2010. As a result these PSUs provide no variation that we could exploit in our empirical analysis.
Methodology
To estimate the impact of ProCredit on households' use of bank accounts we use a difference-in-difference framework that compares the effect of ProCredit on a treated group wave serve as the post-treatment observations. As Panel B of Table 2 shows, our data provides us with a similar number of pre-treatment and post-treatment observations for both the treated and control groups.
We estimate the volume effect of ProCredit with the following linear difference-indifference model: [Insert Figure 1 here]
The identification of the difference-in difference effect crucially depends on the common trend assumption which implies that the increase in bank account use would have been the same in the treatment and control groups in the absence of treatment (i.e. if ProCredit had not opened new bank branches). In particular, we need to account for differences in trends of economic activity between areas where ProCredit opens new branches and areas where it does not.
As a proxy for local economic activity we use the light intensity at night in the area where each PSU is located. This indicator is measured on a scale ranging from 0 to 63, whereby a greater value indicates higher light intensity. 15 This proxy is based on Henderson et al. (2011 Henderson et al. ( , 2012 who show that satellite night lights data are a useful measure for economic activity in geographic regions where national accounts data are of poor quality or unavailable. 16 In our sample, the night light intensity ranges from 0 in very remote and unpopulated areas to 63 in the respective capitals and economic hubs. Our online appendix illustrates the night light intensity data for our four countries, as measured in 2010. Henderson et al. (2011 Henderson et al. ( , 2012 and Pestalozzi et al. (2013) (Nightlight 2006 , D.Nightlight (2010 -2006 ). The model also includes country fixed effects α C which account for aggregate changes in economic conditions in each country.
Results
In this section we present our difference-in-difference estimates of the volume effect and composition effect of new ProCredit branches. First though, we present results for the location effect hypothesis derived from our theoretical model: We examine whether ProCredit is more likely to open new branches in regions which are characterized by a large share of low-income households. Nightlight (2010 Nightlight ( -2006 ). In column (2) we additionally control for heterogeneity across countries with country fixed effects. In [Insert Table 3 here]
Location effect
As illustrated above by Figure 1 , the Table 2 ProCredit opens a new branch in 54% of these PSUs between 2006 and 2010.
The Table 3 results thus support our location hypothesis: Given the presence of retail banks in a region (which is the case for all PSUs in our sample) ProCredit opens bank branches in areas with a large share of low-income households. These results are important for our analysis of the volume and composition effect because they confirm that we need to take into account that the households in PSUs in which ProCredit opens new branches are different from those in which it does not open new branches. [Insert Table 4 here] percentage points. In column (2) we find that controlling for differences in local economic activity for the treated and untreated PSUs does not alter our estimates. The column (3) (4) (5) estimates show that controlling for unobserved heterogeneity across countries as well as for the average income and number of banks in each PSU increases both the economic magnitude of our difference-in-difference estimate (to 20 percentage points) as well as the precision with which it is estimated.
Volume and composition effects
In unreported robustness tests we examine whether the results displayed in Table 4 are robust to a change in the distance threshold employed in the empirical analysis. In the robustness test we define "closeness" to a ProCredit branch or a retail bank branch as households lying within a 10km (instead of 5km) radius of the nearest branch. Replicating column (5) of Table 4 we estimate the difference-in-difference effect of a new ProCredit branch on the use of bank accounts to be 14 percentage points.
The results in Table 4 provide evidence of a significant volume effect induced by the expansion of the ProCredit Bank branch network between 2006 and 2010. Our model suggests that given the presence of a retail bank in all of the regions where ProCredit expanded this volume effect should be mostly attributed to low-income households. In Table   5 we examine which households benefit most from new ProCredit branches. If the volume effect goes hand in hand with a composition effect, as suggested by our model, we expect to find a larger difference-difference effect for low-income and middle-income households as opposed to high-income households. Table 5 replicates our analysis from columns (1) and (5) of Table 4 for the three subsamples of low-, middle-and high-income households controlling for household and PSU characteristics. The results show that the effect on account use from new ProCredit branches is stronger for the low-and middle-income households (columns 1-4) than for the highincome households (columns 5-6). Controlling for PSU-level economic activity and country fixed effects our estimates for the low-income subsample in column (2) as well as for the middle-income sample in column (4) are similar in economic magnitude (21 and 18 percentage points respectively) to our full sample results in Table 4 . By contrast the estimate for the high-income sample in column (6) is weaker in terms of economic magnitude (12 percentage points) and statistically insignificant. The Table 5 results thus confirm our prediction that the increase in average use of bank accounts due to new microfinance bank branches goes hand in hand with a composition effect: Low-income and middle-income households seem to benefit most from new ProCredit branches.
[Insert Table 5 here]
Placebo test
The analysis so far has shown that the opening of new branches of a commercial microfinance bank, ProCredit, can expand the frontier of finance beyond what normal retail banks do: where ProCredit opens a new branch there are more households with a bank account and these households come from the low-and middle-income groups.
While our multivariate analysis controlled for the level and change in the number of retail banks close to each PSU, one might still be concerned whether our results are indeed driven by a change in the type of banks operating in a region, e.g. the opening of a microfinance bank branch, as opposed to just an increase in the number of banks competing in a region.
To confirm that our results are institution-specific we replicate our analysis for the location, volume and composition effects replacing ProCredit with a Placebo bank. In each country we choose a Placebo bank which is similar to ProCredit with respect to its foreign [Insert Table 6 here]
The multivariate analysis of the Placebo bank's location decision in Table 6 provides evidence that also the location decision of the Placebo bank is similar to that of ProCredit: We find that the Placebo bank also opens new branches in areas with higher economic activity in
2006, but also with a higher share of low-income households.
The Table 6 results suggest that given the presence of established retail banks which may already be serving high-income clients, new retail entrants target similar regions as the microfinance bank when they expand their branch networks. However, do these retail banks also increase the use of financial services, and foster the financial inclusion of low-income households? Table 7 presents the difference-in-difference results for the volume and composition effects of the Placebo bank. In contrast to our results in Tables 4 and 5 for ProCredit we either find a non-significant or a significantly negative coefficient for the difference-in-difference term (LITS 2010 *Placebo bank close in 2010 . This suggests that the use of bank accounts does not increase more in areas where the Placebo bank opens a new branch compared to areas where it does not open a new branch (columns 1-2). And even though the Placebo bank opens its new branches in areas with a higher share of low-income households, these households do not benefit by experiencing a disproportionate increase in bank accounts (columns 3-4).
[Insert Table 7 here]
In Table 8 we round up our analysis by directly testing the volume effect of ProCredit against the volume effect of the Placebo bank. To this end we only look at those PSUs that were close to at least one retail bank in 2006 and 2010 but not close to ProCredit nor close to the Placebo bank in 2006. We then replicate the analysis from columns (1-2) of Table 7 The Table 8 results confirm our previous findings. Even when controlling for the branch expansion of the Placebo bank we still find that the opening of a new ProCredit branch leads to a 17 to 19 percentage point increase in the share of households with a bank account. In contrast, we again do not find an effect on account use from new Placebo bank branches.
Summarizing, the Placebo bank results provide clear evidence that it is not the entrance of any additional bank into a region that increases the use of bank accounts in general and among low-and middle-income households in particular. By contrast, the results substantiate that commercial microfinance banks such as ProCredit Bank play an important role in deepening access to financial services even in regions in which ordinary retail banks already operate large branch networks.
[ Table 8 here]
Conclusions
In this paper we examine how the geographical proximity to a microfinance bank affects the use of bank accounts by low-income households in South-East Europe. We combine household survey data on the use of bank accounts in South-East Europe with the exact geographic location of these households and the branches of the region's major commercial microfinance bank, ProCredit. We then merge this data with the geographic location of the branch networks of the largest retail banks and account for local economic activity by using satellite data on night light intensity. This setting allows us to study the additional effect of a commercial microfinance bank on financial inclusion controlling for the presence of retail banks and the economic development at a very local level.
Our results suggest that commercial microfinance banks contribute significantly to the financial inclusion of low-income households. We first show that ProCredit is more likely to open new branches in regions with a high share of low-income households. Our difference-indifference analysis yields that the share of households with a bank account increases significantly more in locations in which ProCredit opened a new branch compared to locations where it did not. We also find evidence that a new ProCredit branch leads to a stronger increase in account use among low-and middle-income than among high-income households. A placebo test confirms that these findings are indeed specific to ProCredit. (Nightlight 2006 , D.Nightlight (2010 -2006 
